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Introduction 


A high percentage of recordings sold in the world today are 
made in studios using multichannel recording techniques. In 
multichannel recortling> the sound frem different instruments 
or groups of instruments is picked up with separate micro- 
phones and recorded on separate tracks. Later, when the 
multichannel tape is played Hck, the recortj^ parts m 
mixed together and recorded using a second tape recorder 
to produce the finished master tape. 

There are two very important advantages to multichannel 
reGOrdIhg. First, sfhee tha vartous f>arts are recorded dn 
separate tracks, it becomes possible to record these parts 
at different times, or even in studios at different locations. 
By ptaylng each of tiie parts and recoiling them sepaMly 
it would be possible for one musician to single-handedly 
record an entire symphony, assumming this musician could 
play ali of the Instruments needed. In actual practice it is 
not uncommon for groups or bands to record themselves 
more than once to get a bigger sound on the record. It is also 
not uncommon for various tfaeks to be recorded at different 
studios or even in different cities. This possibility becomes 
a large advantage when working with musicians who have 
previous commitments that prevent them from taking the 
time to fly to a distant city to record part of an album. 

The second major advantage of multichannel recording is 
that the decision as to the final balance of instruments can be 
lYtflde iBftSr IhS'rhusIcians have all gone home, after the hectic 
pressure of the actual recording session has ended. If a certain 
balance is not iiked, it is necessary only to change the mixer 
controls rather 'flian to record the music again. Also, if 
someone makes a mistake, that part can be recorded again 
without having to do ail the other parts over, too. 

The purpose of this book is to present basic techniques used 
In multichannel recording, particularly as they apply to 
electronic music. (Sound-on-sound recording techniques can 
be found in Volume 2 of Practical Synthesis for Electronic 
Music published by Roland). There are a wide variety of 
multichannel tape recorders available. They range from 
small four track machines which use standard 1/4" wide 
tape to sixteen and twenty-four track machines which use 2" 
wide tape. This book concentrates primarily on techniques 
using four track machines because they are the more 
common type. Musicians who are learning multichannel 
techniques will probably have easier access to a four track 
system than to a larger system. No matter what format is 
used, however, the recording techniques remain basically the 
same. 

The aui^pr yyi^as to mwf99s Qra^Sful appreciation to his 
fellow wprtsers at Roland without whose hslp a^d p^lenc^ 
ihls wori( would have been impos^bte. 

Robin Donald Graham 
Synthesizer Project Manager 
ftfsland Qorporatiotv 


December, 1979 


Chapter One: 

Tape Recorders 

t"! Introduction 

The more one studies the theory behind the n»^netlc record- 
ing process tfte more one Is apt to wonder how tt h pOssfbtiS 
to record recognizable sound, let alone high fidelity music. 
The recording process itself is an inherently noisy process. 
This can be dernoristratfed With a sirnple experiment. First, 
take some virgin tape (new tape which has never been 
recorded), thread it onto the tape recorder and wind a meter 
or so of btantc tape onto the talcenjp reel. Next, with the 
record level controls set at "0", put the recorder into the 
record mode and record several seconds of silence on tape. 
Rewind the tape to some place a littie way before the point 
where the recording was started. Set the recorder in the play 
mode and turn the external amplifier volume control up high 
enough to hear the tape noise (tape "hiss"). When the; tape 
reaches the point where the record mode was started, , a very, 
definite increase in tape noise can be heard, noise vMltAi Is 
generated by the magnetic recording prflcess itself since thens 
was no signal input and the recording level was minimum. 
At the end of the recorded section, the noise level will again 
drop to the noise level of the virgin tape. 

This chapter presents material useful to the musician con- 
templating multichannel recording. It contains a bare mini- 
mum of technical data as this kind of information is available 
from a number of ether sources. Instead, we will concentrate 
more on describing the standard recording formats as well as 
listing those tape recorder features which would be useful 
In the studio. 

1-2 Professional and Consumer Tape Recorders 

In ihtt studio^ pei*hap8 the most important consideration is 

the electrical performance of the tape recorder. In other 
words, how does it sound when playing recorded material? 
How much difference Is there between the original signal and 
the signal when it is played from the tape? Present day 
consumer-type tape recorders will very often deliver sound 
which is very near or equal lo studio quality sound/Qeniirally^, 
consumer machines will actually have a slightly better 
frequency response than studio machines. This is because 
audio enthusiasts tend to equate quality sound vvlth a wide 
frequency response. Studio people, however, prefer a lower 
noise level at the expense of a slightly reduced frequency 
response. When the outputs from eadh track of a mu'hii- 
channel tape recorder are mixed together, the noise output 
from each track is also added together. Each time a tape or 
tractc is copied, noise Is again added to the music. 
then, can become a very large problem in than^udlo. 

Another difference between studio and consumer machines 
is liie mechanical dttlgn. Studio machines must be able to 
stand up to constant use all day long every day with little 
or no rest. Studio machines usually make extensive use of 
plug-in components for quick and easy repairs. Also, calibra- 
tion controls are easily accessible because the recorders in 
a, studio may have to be calibrated several times a day to 
ensure that every bit of possible quality is squeezed out of 
the machines, a step necessary to professional quality record- 
ing. Most consumer machines require complete disassembly 


for parts replacement or calibration, although some machines 
do provide front panel bias and equalization adjustments 
which are more than just selector switches. 

The professional machines will generally provide other 
functions which are useful and time saving in the studio, 
such as complete remote control which allows not only 
transport control, but also remote switching between play, 
record, and sync modes of operation. Many also include 
automatic search fufictions so that at the press of a button, 
the recorder will automatically return to a pre-selected point 
on the tape, a feature very helpful in multichannel recording. 

Because good quality consumer-type machines can produce 
sound which is similar in quality to studio sound, there is 
no real reason why this type of machine cannot be used in 
the electronic music studio, even in the studio which eventu- 
ally hopes to become a full professional operation^ This is 
especially true if a tittle care Is used in the selection end care 
of the machine. 

The Teac Portastudto is worth mentioning at this point 
because it represents the first multichannel cassette tape 
recorder to be placed on the commercial market. The tape 
speed of this unit Is 9.B cps (3-3/4 ips) which is double the 
ordinary tape speed of a cassette recorder. The result of this 
speed increase is Improved frequency response and lower 
noise. A built-in noise reduction circuit also helps to keep 
noise levels low. The recorder inClUiGtes: such important 
features as: variable. pitch control, punCh-In recording, and a 
return to OQO memory l^netlon. 

Integral to the Portastudfo is a< four-Input, stereo output 

mixer which contains all of the features most engineers and 
musicians would consider essential in a studio type mixer. 
Reading the well written frtstruction manual Included with 

the Portastudio will show how it is easily adapted to the 
recording techniques given in the following chapters of this 
book. 

Roeording and Tape FormaEs 

Before discussing those features whidi woutd be useful in the 
studio It would be a good idea to first explore some of the 
standard recording and tape formats. 

Tape for use in open reel audio tape recorders is produced in 
four standard widths: 1/4", 1/2", 1", and 2". In the 1/4" 
width, the three most common recording formats are: full 
'track, half track, and quarter track, as shown in Fig. M. 
Each track has a narrow area on each side whi(^ Is not used 
for recording called a guard band. 

In Fig, 1-2, it can be seen that there are three different 
staftdard wsck Widths in Use. The width of the track Is closely 
related to the amount of noise produced in the recording 
process. The wider the track is, the more energy it is possible 
to record and store on the tape. The higher the level of 
energy strored on the tape, the lower tiae noise level in com- 
parison. This is why most professionals prefer the full track 
or half mask formats. 
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Fig. 1-1 Taae Portastudio 
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*PortB^udio Es the regtstered trademark of the Teac Corporation, 
Mont^etlo, California 


Fig. 1^ Recording Formats fof 1/4" iupB 
^ Full track 
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Fig. 1-3 shows ih« Standard moordlng ftmnats used vtfith 1/4" 

tape recorders. In full track recording, except for the guard 
bands, the full width of the tape is used for recording. Full 
track recording is used primarily by professionals where the 

final product will be a monaural recording, as in television or 

radio work, or for motion picture sound tracks. 

In half track recording, only half of the tape width is used 
when recording monaural. If the tape is flipped over and for 
end, a second monaural recording can be made on the other 
half of the tape width. In stereo recording, both tracks are 
recorded at the same time with the left channel information 
on one track (usually the upper) and the right channel 
information on the other track. 

The quarter track recording format gives three different 
options. In monaunil recording the tape can be « unHtrough 
the machine four times, twice in each direction, before all 
the tracks are used. The quarter track format was originally 
designed for consumer type stereo recording (Fig. 1-3(d)} in 
which two of the tracks are used simultaneously so that the 
tape can be played through once in each direction. Notice 
that the track assignments are staggered so that when record- 
ing stereo in one direction. Tracks 1 and 3 are used, and in 
the other direction. Tracks 2 and 4 are used. The main 
reason for this is to keep the left and right channel portions 
of the tape heads separated from each other so that there is 
less chance of the signal from one channel making its way to 
^ al^er :Channel. This is particularly important in the 
narrower quarter track format. In Fig. 1-3(e), all fourtracks 
are used at once to produce four channel quadraphonic 
sound. 
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Fig. 1-3 Common Head Formats for 1/4" tape i^e^lere 
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The wider recordfng tapes (I/a**, 1", and 2") are used most 

often in professional studios with track widths which are the 
same as the half track recording format. With tracks of this 
width. 1 /2" tape Will hdid four tradks, 1" tape will hold eight 
tracks, and 2" tape, sixteen tracks. There are so-called semi- 
professional tape recorders which use the wider recording 
tape with track widths the same as h the quarter track 
recording format. The 1 /2" machines record eight tracks, and 
the 1" machines record sixteen tracks. 
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1-4 The Quarter Track Four Channel Recording Format 

The advent of quadraphonic tape recorders has brought onto 
the market a number of good quality consumer type machines 
which in many cases an ideal for forming the basis of a four 
tracic studio. 

Fig. 1-4 shows the VU* meter arrangement for two typical 
quadraphonic tape recorder front panel layouts. In adapting 
these to multichannel use, it is convenient to number the 
channels as shown; this numbering system is used throughput 
this book. If these numbers are compared with the four track 
quadraphonic tape format, it will be seen that they do not 
correspond to the actual track numbers of the tape. The 
reason for this discrepancy is to make the quadraphonic 
format more or less compatible with the quarter track 
stereo format. If a quarter track stereo tape is played on a 
quadraphonic machine, the two rear channels can be turned 
off and the stereo music pn^duced of the two front channels 
in the normal manner. 

Four track machines which are designed for multichannel 
operation exclusively will usually use the normal professional 
layout where the VU meter numbers shown in Fig. 1-4 match 
the tracks on the tape when these tracks are numbered in 
order from top to bottom. As far as actual use of the two 
systems is concerned, the only case in which the difference 
becomes apparent is if a tape recorded on one system is 
played on the other. This will be en ejctremeiy imlnor 
problem as long as the musician is aware of the diffiarences 
between the two. 


FlB. 1-4 Typical Quadraphonic Taps Recordar Panel Layouts 
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1-5 Selectins a Four Traek Tape Raoordar 

There are two features which are absolutely essential in a 
multichannel tape recorder. Without these two features, the 
tape mordm will be completely useless for multichannel 
reciordirig purposes. 

First, the record and play functions must be completely 
independent of each other so that it is possible to listen to 
previously recorded music on one or more dhann^ts whfis 
reeoMtng new mmlt on one or nriore of the other channels. 

Second, '\t must have a function where the record head in any 
one or more channels can be switched so as to be able to 
monitor (plavrl any music pravibusly recorded on fte related 
tracks. This function is sometimes called "sel-sync" or one of 
any number of terms, all of which usually include the 
word "sync" as a part of the term. Ih tfifs book, we rtfer 
to it simply as "sync". Recorders which include the sync 
function will invariably include the independent record/ 
play function mentioned In the previous paragraph. 

Fig. IvS^ows why the sync function Is wsentlelt. Most good 
quality tape recorders use three heads: erase, record, and 
play, as shown. Assume that Track 1 already contains a 
recorded melody and that we iiow w&nt to add a second 
melody to Track 2. If we monitor the melody on Trad< 1 
through the playback head, the notes of the second melody 
will be recorded a short distance behind the notes of the first 
melody since the record and playback heads are separated by 
a short distance. If we can monitor the first melody from the 
record head, the notes being recorded on Track 2 will coincide 
exactly with the notes of Track 1. The characteristics of the 
record and playback head are slightly different since these 
heads are required to perform different functions., For this 
reason, the sound quality produced in the sync mode of 
operation will often be less than ideal. This, of course, is 
not usually a problem as the main purpose of the sync mode 
is to allow us to synchronize the music recorded on each 
track. 


Fig. 1-6 Arrangement of Tape Recorder Heads 
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If given the choice between two tape recorders of approxi- 
mately the same price, one with many extra features such as 
reverse play and tape sensing, the other rather Spartan with 
no particularly visible extra features, prefer the Spartan. With 
the fii^t tape recorder, the price includes features which may 
be desirable for a home hi-fi system, but which are not 
particularly useful in the studio. If the Spartan comes from a 
reputable manufacturer, the money spent for It wHI 
usually be going into featui^ which ere more Important in 
the studio, such as lower noise and more stable tape speed, 
or other features which do not necessarily show up on the 
front panel. 

In selecting a tape recorder, the musldan not fAm^ler wTth 

the technical terms is advised not to bother wfth published 
specifications. The problem with specifications isti:iat there 
are many ways to measure them and many v\«vif to statt 'flie 
results. Each manufacturer prefers his own way of doing this 
and too many times these methods do not coincide between 
manufiB^rers. S^ectfleatlons can sometimes be useful; 

however, when comparing machines produced by the same 
manufacturer. As long as the machine in question comes 
from a reputable manufacturer, however, the quality of th« 
machine will more than likely coincide witii Its price. 

1-6 Desirable Features in a Studio Recorder 

The following lists features which vwnitd be uieful or disstr* 

able in a studio recorder. Remember that the sync function 
mentioned in 1-5 above is absolutely essential; without this 
sytic funetibn, 'die recorder would be utterly useless as e 
multlchennel reoor^r. 

The features listed here will have varying degrees of desir- 
ability and the absence of one or more of these does not 
necessarily inculcate tiiat the recording of quality tapes Is 
Impossible; mrm the f»atures listed in order of Import&noe, 

Remote Control: Remote control of the tape transport can be 
very useful. During different portions of the recording 
process the mu^elen must be neaFthe synthesizer, the mlxer^ 

or both. It is convenient to have the recorder located slightly 
away from this activity and controlled with a remote control 
unit 

Punch-in Record! With the tape recorder in the play mode, 

punch-in refers to punching the record button to shift the 
recorder over to the record mode without having to first 
stop the tape transport This featttre ts extremely useful, 
particularly when making corrections to part of a previously 
recorded melody. All professional recorders include this 
function. It is frnpOltant that the punch-in be click free so 
that the change cioinpt be heard when the tape is played. 


Transport "Logic" System: Most good quality tape recorders 
use a tape transport logic system which allows the transport 
controls to be pressed In any order without damage to the 
tape or transport. This means that if the tape recorder is in 
the fast forward mode and the play button is pressed, for 
example, the tape will come to a complete stop before the 
recorder goes into the play mode. Without this logic system, 
the recorder would try to go into the play mode before the 
tape came to a full stop with the result of possible irreparable 
damage to the tape. 

38 cps (15 ips) Record/Play Speed*; The physics of magnetic 
recording dictate that higher tape speeds produce a better 
noise level and a wider frequency response. This is the reason 
that professionals will sometimes use speeds as high as 76 
cps (30 ips). 

10" Reel Size Capacity: Higher speeds will mean less record- 
ing time with smaller reels, thus the larger reel capacity will 
become important with higher recording^peeds. It is possible 
to get so<called extended play tape. This type of tape ts 
thinner, thus more of tt can be wound on a given reel. Thfe 
tape is very inconvenient to handle in the studio and causes 
other problems, so It Is better not 1o depend On such tapes 
for increasing recording time. 

Pause/Cue: IVlost good quality tape recorders incorporate bars 
called tape lifters which push the tape away from contact 
with the tape heads when the tape transport Is in any modte 
other than play or record in order to lessen head wear. Cue 
refers to a function which defeats the tape lifters so that it is 
easier to fihd selections on the tape by tinning to the Ht#l 
pitched squeal produced when the tape is in contact vrflh tihfi 
heads in the fast forward or rewind mode. The pause fUh(^ion 
allows stopping the tape without taking the recorder out of 

the play or record mode. The pause function also usually 

defeats the tape lifters so that the tape reels can be rocked 
back and forth by hand In order to pfecfsely locate some 
point on the tape. The main difference between pause and 
cue is that cue affects the tape lifters in all operating modes, 
and pause only when the tape tenor In motion. 

Peak Level Indicators: Many sounds, particulariy electronic 

sounds, contain peaks which are so quick that they do not 
register accurately on VU meters. The inclusion of some 
klfid Of peak level Indicator Will help the musician to olstain 
maximum recording levels without the danger of distortion. 
Peak level indicators can be in the form of a simple LED 
which lights on pei^ or a peak readrr^ VU meter. 

Ac»ess%la Heads; I n some types of consumer tape recorders, 

the heads are housed in all-enclosing covers which sometimes 
makes it very inconvenient to clean heads. Clean heads are 
essential to good quality recording. 


*c|» = oentimeters per «(»nd; ips •= Int^es per second. 
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Bias and Equalization: Correct bias and equalization are es- 
sential for producing quality recordings. Many consumer 
type machines provide selector switches for this purpose. For 
certain tapes, these settings will suffice, but for many other 
types of tape these switches will only be approximations at 
best. For this reason, k is reoorwnended that the musician 
use the tape recommended by the manufacturer of the tape 
recorder in question. It stands to reason that the manu- 
facturer knows b«t Which tia^es match the intemally set bias 
and equalization adjustments. A few consumer machines 
include variable bias and equalization controls on the front 
panel. For the mustcian who Is interested In lisarnlng howilP: 
calibrate these, this type of machine is idea!. It allows, the 
machine to be set accurately for any desired tape. 

Output Level Controls: Many tape recorders have separate 
controls for setting the tape recorder output level. lUese are 
convenient because they allow the musician to set the output 
level so that, when playing a tape, a previously recorded level 
referent signal will produoa a ''Of' mBdir^ cm the NFU mei^. 
Being able to match the output level to this test signal helps 
ensure low noise levels. 

Pitch Control: The pitch control alters the pitch of the rec- 
orded musUi by altering the speed of the Usually the 
pitch range available with such a control is rather narrow, but 
for most applications a narrow range S^, wi^ugh. Its most 
useful application is for matching pitches. For example, if it 
is decided to add a piano part to previously recorded music, 
It will prove much easier to tune the tape to the piano by 
changing the tape speed, rather than having to tune the piano 
to match the recorded music. With some recorders, the pitch 
control operates only in the play mode; it may prove mora 
useful, however, if it can also be used In the record mode. 


Chapter Two: 

Basic Multichannel Recording Techniques 

2-1 Introduction 

Basically, when using multichannel recording for electronic 
music, each voice is synthesized and then recorded on one 
track of a multichannel tape while listening to previously 
recorded voices. When all of the voices have been recorded, 
the tape is played back through a mixer which determines 
the balance of the voices and their position in the stereo field. 
The output of the mixer Is connected to the input of the 
muring tape recorder where the result of the mix is re- 
corded^ 

2-2 The Four Track Stud io 

The heart of the studio is the mlxerbecausethls Is where all 

of the parts come together to form the finished product. In 
the example studio arrangement shown in Fig. 2-1 we have 
Shown the Boss BX^OO Mfxer* tor the following reasons: 
There are more input channels than the bare minimum 
necessary; the output is stereo with panning controls for each 
ih^ut OhahHiel; eao^ chanfwt ihcfludsi an effects «srid level 
control. 


* Manufactured by Roland. 
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Fig, 2-1 Baste Four Track Studfb 
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BOSS BX-600 6-Channel Stereo Mixer 


Am 

INPUTS ' 


TO LEFT SPEAKER 
•4 




AUDIO 

OUT 

SYNTHESIZER 



(!l 

II 

III 

II 

III 

II 



. ,.J ...j 


OPTIONAL POSITION FOR 
MONO REVERB UNITS 
SUGH^AS THE BOSS 
RXflOO nevERB ADD. 


TO RIGHT SPEAKER 


The mastering recorder should 
be a quartnr track stereo recorder 
for reasons given In Chapter 3. 


LINE 
OUT 


MASTERING RECORDER 


1^ B«if MMiprM'E^ 


The extra input channels can be very useful. As one example, 
suppose we wanted to add a stereo chorus effect to the 
musle reooftted on Ttaek 4. THs st9rm chonis wsuld be 
connected between the Track 4 output and the mixer with 
Channels 4 and 5 on the mixer being used for the left and 
right output of ttltd clmrus unrt, as shown In Pis. 


Fig. 2-2 Addlr^ a stereo effects device to one channel 
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OTHER CONMECTIONS 
AS SHOWN IN FIG. 2-1. 


Note PANPOT settings 
for these two channels. 


Except for special applications, monaural recordings are 
rather rare. For stereo recordings. It Is importartt thiit ail 
inputs have a panning control so that all inputs can be freely 
positioned anywhere in the stereo field between the left and 
right extremes. 
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In electronic music, the addition of reverberation to the 
music is extremely important for creating a natural sounding 
environment for the music. For stereo music, two reverber- 
ation units (or a stereo unit) are necessary. If the mixer has 
individual effects send level controls for each input channel, 
it allows cohtrol of the i^arerlt dlst^ibe bel^^«tn ^aeh 
instrument and the listener. 

The Test Signal 

Fifteen to thirty seconds of test signal should be recorded 

simultaneously at "0" VU on all four tracks. This test signal 
is used primarily as a level reference for setting the playbosk 
level ftsr each 6f the tape rectfrde^ ouiput chenneis. The 
most commonly used frequency for this is 1kHz, Along 
with this should be recorded fifteen to thirty seconds of a 
440Hz test signal WhTch can be used for ensuring that the 
synthesizer VCO's are tuned accurately before recording each 
track. It is possible, of course, to record only the 440Mz test 
^Sftsl and Use Itf6r both tunlnfi ^ tevel setting. 

Once the test signal hfts been recorded, the tape rewt^W 

output (playback) level controls should be set so that when 
the test signal is played, the VU meters read "0". 


1@ Basic Mlt^l»diliei;A^ f eehtilquet 


2-4 The Metronome Track 

It will often prove necessary to record at least a temporary 
"tic" on one of ifie tracks to act as a metronome beat, trl 
some types of music, such as the Haydn Serenade shown in 
the appendix, only a measure or two of beats is needed to act 
as a eouhtdbWh to ensure that all df the parts start togetfier. 
Inthiscase any track may be used as long as there is sufficient 
space between the last metronome "tic" and the first note of 
the music to a1l0w easy removal of the metrononw beat 
during final editing of the tape. 

In other cases, particularly where there are many tempo 
changes or where there are many rests in different parts, it 
may be neeessetV to record a temporary metmnome beat the 
entire length of the composition. Once the first three tracks 
have been recorded, the temporary metronome beat can be 
erased and that treck usecf for a fourth part, in whfch case ft 
may be desirable to leave a measure or two of metronome 
beats at the beginning to help in starting the new part on 

tfme. 

2-5 Multichannel Recording 

To demonstrate how the multichannel recording prooen 
works we will use the Haydn S erenade shown tn the ap- 
pendix. Being a string quartet, it is ideal for showing how the 
multichannel process works with a four track recorder. For 
ease in mixing, it would probably prove better to assign voices 
to the tape channels in the same order eis ihey appear in the 
score. In other words, Voilin I would be recorded on Track 
1, Violin n on Track 2, etc. Since eae^ mk» \s recorded 
separately, they can, of course, be recorded in any convenient 
order. 

The two inner voices, the Violin II and Viola parts, are 
steady and unbroken in rhythm from the beginning of the 
music to the end. One of these should be recorded first to 
act as a metronome for the other parts. It will also be neces- 
sary to record a nwasure ortwo of metronome beew to act » 
a cue to help start all the parts together. The pizzicato used 
for the inner voices is short and percussive and will make an 
ideal "tic" for the cue. Th(s cue is $hewft in Fig. 24 In the 
Viola part, but it will of course not be present in the finished 
tape. 


FI8..2-4 Cue for Viola Part of Haydn Serenade 
(See appendix for complete score) 

THE CHANGE IN PITCH MAKES IT 
EASIER TO "HEAR" THE BAR LINE. 


I f f I 


T T r r 


5 


d s M 


CUE 


To record the Viola part, connect the synthesizer to the 
Channel 3 LINE INPUT of the four track tape recorder. Set 
up the vM iouni^w^ Usd 1^ ptw/Iously r«dord^ 440t42te»8t 
signal to tune the VCO. Set the Channel 3 record level while 
playing notes on the synthesizer. Record the Viola part and 
the metronome bea^ used fcir thd cue; When ^is Is f!n|^ed^ 
play the tape all the way through at least once to make sure 
that the sound as actually recorded is acceptable. 

To record the Violin II part, connect the synthesizer to the 
€har4t»t 2 UNS INPUf of the Ibut'ltaGk recorder. Set up 
the violin sound and tune the VCO using the recorded test 
signal. Put Channel 3 of the recorder in its sync mode and 
Channel 2 in iis reeord mods. Record the part. Most recorders 
have less than ideal frequency response in the sync mode, so 
all channels should be returned to the play mode when 
ptayfngi^e tape to eheofc the sounds. 

Record the remaining parts In the seme way. 

it ^ouid be hienibned \h passing that vn^en reeordlhg mu^ic 

in which sequencer controlled melodic patterns are used, it is 
essential that these patterns be recorded first. It is almost 
impossrbie to synchronize a sequencer u^tth previously 
recorded music unless the sequencer passage Is very short. 

Mixing 

When the four track tape is finished, It is played back through 
the mixer and the result is recorded on the mastering re- 
corder. The balance of the instruments is determined by the 
level settlngsoftiie mixer. 

Start with all the mixer level controls «t minimum. Raise the 
Channel 1 (Violin I| level control to near maximum, then 
raise the two master output level controls to a point where 
playing the tape produces the Violin 1 part at the desired 
normal listening level. Set the panpot (or panning control) 
for Channel 1 so that the Violin I sound comes from the 
desired point in space. Since this is the melody part, it might 
be decided to place it slightly left or right of center. Set the 
effect return (oi- effect master) controls a little above "5" or 
"6". Raise the Channel 1 effect send control enough to 
produce the desired amount of reverberation. This being the 
melody, it may be desirable to give the sound only a little 
reverberation so that the sound seems near the listener. Try 
setting the Channel 1 bass control at "—10" and listen to see 
If this affects the sound quality of the violin sound. If it'hfis 
no undesirable effect, then leaving the bass control at "—10" 
will eliminate possible undesirable low frequency noise 
elements from Channel 1. 


*The synthesis of the string family of sounds is shown in the two 
volurms of Practical Synthesis for Electronic Music, published by 
Roland. 
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The bass part is often next in importance after the melody, 
thus it can be considered next. Raise the Channel 4 level 
control ta ^ (aolm which pnaduces the d^lred bdlanee 
between the 'Cello part and the melody. Add reverberation 
with the Channel 4 effect send control. Try moving the 
Channel 4 bess eontmt Ihtd the "4-" region to see If the 'cella 
sound can be improved. Try setting the treble control at or 
near "—10". If this does not affect the sound in an unde- 
sirable manner, leave !l at 'MO^ to help minimize noise 
from this channel. Set the panpet as desire. 

The two inner voices may be considered last in determining 
the balance of voices. Since they may be thought of as being 
relatively equal to each in tmpaitance, either one may 
be adjusted next. Raise the channel level control of one so as 
to produce the correct balance in relation to the melody and 
bass. Add reverberation and dieck to see if the tone controls 
would be useful with the sound. Do the same with the 
remaining voice. For these voices, it might be desirable to 
pla^e one on the left and the other on the right. It iS usually 
better to avoid the extreme positions of the panpots because 
these positions produce an unnatural effect when listening to 
the music through headphones. For example, if the panpot is 
set as far right as possible, the sound for that channel will 
occur only In the right ear and not in the left ear at all, except 
possibly for some reverberation. Since these are inner voices, 
the reverberation level can be a bit high so that they seem to 
be in the background. Be careful not to set the level too 
high, however, because sharp pizzicato sounds can easily 
cause the reverberation unit to produce twanging sounds. 

There is often a considerable difference between headphone 
and speaker monltorfng. Before deciding on a given mix. It ts 
always a good idea to listen to the mix at least once through 
each of these mediums to ensure that both versions are ac- 
ceptable. 

2-7 Mastering and Copying 

Once the mix has been decided, it can be recorded on the 
mastering recorder. The first step is to calibrate the mastering 
record level so that the recorder VU meter readings match 
the mixer VU meter readings. Connect a test oscillator or the 
synthesizer VCO to one of the unused mixer input channels 
(Channel 5 or 6 in Fig. 2-1) and set the mixer level controls 
so that both mixer VU meters read "0" when the panpot is 
set at "0"' or <»nter. Put the mastering recorder In Its record 
mode and set the record level controls so as to produce "0" 
on the recorder VU meters. Most professionals use 1 kHz for 
this purpose. 

If the resulting tape is to be useirf for making copies, it will 
need a fifteen to thirty second section of IkHz signal as a 
level reference for copying. It can be recorded using the 
arrangement mention^ above or the arrangement shown in 
Fig. 2-3; it should not be recorded by copying the test signal 
previously recorded on the four track tape since a recorded 
signal is ^ways sli^tly unstable: in level when played. 


Record the mix. Since the mastering recorder levels have 
been set so that the recorder VU meters match the mixer VU 
rtneter^, It will be rteci^s^ry to witdn only the m}!xsr VU 
meters. The mixer's output level controls should be set SO the 
mixer VU meters seldom go over the "0" mark. 

To make copies from the master, merely play the 1kHz test 
stgnal |KHtl<m of the mamr tape ffiid set ^e master recorder 

output levels for 0 VU, then set the copy recorder VU meters 
at "0". Start the copy recorder after the test signal has 
stopped. The four tnck recorder can be used for making 

open reel copies by feeding the master recorder outputs 
directly into the appropriate four track recorder inputs. 

If the copies are to be cassette tapes, caution is necessary. 
Cassette rworders cannot record hijgh frequencies et the same 
levels as used in open reel recorders. This means that the 
cassette recorder record level will almost always have to be 
tst loVverthet 0 VU In order to prevent dfistortlon. The actual 
permissible level will depend on the high frequency content 
and the dynamic range of the music. Start with the cassette 
recorder set at 0 VU and play the IPuder portions of the 
master tape so soe if the cassette VU meters go too high. This 
iswhere peak level indicators will be invaluable. Ifthe cassette 
HBcorddr does not have peak level indicators^ several tMt 
recordings may have to be inad$ tO determine t^ijij niajclmum 
recording level which can be used'i. Once the reoOJldinp level 
has been determined, return the mastw tape to #ie test 
signal and note the level that this signal produces on the 
cassette VU meters. Make a note of this level on the master 
tape box so that fUtUKiel^^Mc^'fij iSe made without having to 
go through the above proem asain. 

With a few master tapes, it may be possible to use 0 VU on 
the cassette recorder. With some tapes, however, it may be 
necessary to set the cassette recorder meters as low as "—10" 
VU to prevent distortion. 


Chapter Three: 

More Tracks from Four Tracks 


^1 Introdaction 

If we were limited only to the four voices available on a four 
track tape recorder, we would be working with a very large 
handicap, Indeed. This would be » 1f we W6re tiSIf^ 
polyphonic instruments to record each of the tracks. Fortu- 
nately, it is not too difficult to add more voices to the music 
and kill retain muc^ «if the ftsaadom and mm of the ad- 
vantages of multichannel recording. 

The simplest and most obvious method for adding at least 
one extra voice to the four track mix is to add a fifth voice 
during lihe mtxdowi fn-orass, as shown In Fig. 3-1. First, the 
balance of the four voices on tape Is set up on the mixer, 
then the level of the new voice is set so as to balance with the 
rest. 


Fig, 3-1 Adding a fifth voice to the four track taps 
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One method of obtaining more voices from a four track tape 
recorder is to use internal bouncing, as shown in Fig. 3-2. 
One m!nor disadvantage of thiis nw^hod is that it requires the 
use of the sync mode in Step 7 for playing the sounds con- 
tained on Tracks 1 and 2 in order to keep these sounds 
syncAironfzed with the mix on Tr«:lc 4. The mode is 
usually less than ideal for playback, but this may not be too 
large a problem. The mixer tone controls might be of use to 
help G0#ipeh8it§^f this. If Is ailso liossf&te to experiment by 
recording a few sample sounds and playing them in the sync 
mode just to see how the sound is changed. It may be possible 
to synthesize the sounds In such a way that the sync mode 
actually enhances the sound. In the worst case. Steps 5 and 6 
of this recording process could be devoted to adding voices 
which are to be relegated to the background v/h&re the change 
In sound will not be noticed so much. 


FIti. 3-2 Bounethd 
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Fig. 3-2 Bouncing (Cont'd) 
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Another disadvantage of bouncing in this manner is that, 
-following Step 4, it is necessary to erase previously recorded 
material. If at some point it is decided that th% fesutts are 
unsatisfactory and that Hje pesKin for this is a fault in one or 
rnore of the first three voices recorded, the only way to 
correct this fault is to scrap the tape and start the process 
^om^e b^inning again. 

The result of the process shown in Fig. 3-2 is a tape with 
good quality sound because Tracks 1 and 2 contain first 
generation voices (recorded only once) and the remaining 
voices are only second generation (recorded twice). This tape 
can be playad and a stereo mix produced, and one more 
voice can bftuadcid at in Fig. 3-1. 

This process would be a good starting point for laying down 
a foundation of string sounds or percussion soUUCfe. Percussion 
would be ideal because it would become a built'^n metro- 
ridrtiiB for recording the other f^tti. Oneso this foundatiofi is 
laid, more voioas oan be added using the pft>cess described In 
the following. 

S>3 Adding More Volow 

If the mastering recorder is a quarter track stereo tape re- 
corder, the trade format as recorded on tape is exactly the 
same as thefburtrack reoorder. This means that%a tapes ar« 
interchangeable betwsefii the machines, thus it is possible; to 
add almost any number of voices to the music. 

The process works like this: The four tracks on the multi- 
diannel recorder are mixed and recorded on the mastering 
recorder (with the possible addition of one more voice as per 
Fig. 3-1) in the normal manner. The tape from the master 
recorder 1» tiien removed and placed on the four track 
recorder. When the tape is played, the previous stereo mix 
will appear at two of the output channels and the other two 
diannels can be used for adding two more voices to the 
music. When these are recorded, the result can be mixed 
together and recorded on the mastering recorder again, as 
shown in Fig. 3-3> This new tape ican onee again be trans- 
ferred to the four track recorder for the addition of two 
more new voices. This process can be repeated as many 
times as neoe^ry to r^rd ail the voices. 

The arrangement ^l^own in Fig. 3-3 assumes that a quad- 
raphonic four track recorder is being used as a multichannel 
recorder. If a recorder designed specifically for multichannel 
recording fs usad, the previous stereo mix will apear at the 
Channel 1 and Channel 3 output of the recorder; therefore, 
thetwonew voices will have to be added to Channels 2 and 4. 
iFor oonvenfanf»; it nmaV^be desireabie to reverse ttOe Ghannet 
2 and Channel 3 input connections to the mixer so that 
Channels 1 and 2 of the mixer will be used for the previous 
mix aid ^e other n^lSiFi^s can be used for adding voi^. 
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Pig. 3-3 Adding ridvv voteiiH fd ^ M'fi^^ m 
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3-4 Recording Complex Music 

In long compositions there will be different sections which 
are sometimes quite differ^t in ordiestration and style. To 
rerard such music, it is often better to record these sections 
almost as if they were separate compositions, which, in some 
respects, they are. The Greens/eews arrangement given in the 
appendix (page 38) Ras~a duration oTonly about one minute 
and the style is such that there would be no major problems 
In recording this as one unit, but for the purpose of showing 
how a long composition rtji*y bs recorded in sections, Wfl v»iU 
divide It as follows: 

Section 1 : Measures 1 * to 9 
Section 2: Measures 9 to 17 
Section 3; IVleasures 17 to 25 
Section 4: Measures 25 to 33 
Each of the four sections will have its own level references 
and tuning signals, and cues. A study of the score will show 
that th« mmm dctuallv ovsi^fa|),;buf Mi rtifly ba [gnared 
forthethtisbiBitig. 

There are two basic overall approaches to recording the 
music. First, each of the sections can be recorded in its 
entirety before going on to the next section: Second, eat^ 
sound could be synthesized and recorded in all applicable 
sections before going on to another sound. The second 
approach has tha advantage of nie«attt8tiM9 thi WRthWS ef 
each sound only once. Synthesizing some of the sounds can 
be quite time-consuming. The first approach has the advantage 
that the results of the mixing procass can be heard^ sooner. If 
after synthesizing and recording all the string parts it is 
decided that the result of the mix is unacceptable, it can be 
very frustrating if all the sections must be recorded over 
instead of just one section. In our example, we shall use the 
second method where each sound is synthesized only once. 

Fig. 3-4 shows one possible recording plan. Section 1 contains 
no special problams since there are only thre^ voices to be 

recorded. In planning the recording of the remaining sections, 
it was assumed that the first and second violin parts would be 
recorded twice each trt order to produce a fuller string sound. 
In Section 3 the violas are also recorded twice becmse they 
carry the melody in unison with the first recorder. 

Fig. 3-5 shows an alternate recording plan for Greensleeves 
Which add» a rhythm^^ack to the music. A fhythm box 
would make an excellent source for producing a rhythm 
track. The addition of a rhythm track would negate the need 
for a metronome track. 


* In normal practice the first complete measure in usually designated 
as Measure 1; this composition was originally arranged for a recording 
made using the Roland MicroComposer thus necessitating the 
measure numbering system used here. 
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FTiB. 3^4 Recording Plan for tSrsp^ft^^mf 

Section 1: 

Track 1. RMord^ t 

Tracks. Recorder 2 

Track 3. Harp 

Track 4. Metronome tic 

Section 2: 


1. 

Violin 1 

1. 

] mix 

1. 

] mix 

1. 

] mix 

2. 

Violin 1 

2. 

2. 

2. 

3. 

Violin 2 

3. 

Violas 

3. 

Basses 

3. 

Recorder ^ 

4. 

Violin 2 t+cue) 

4. 

Xeltos 

4. 

Harp 

■4.- 



SeetlonS; 

1. Violin 2 

2. Violin 2 

3. Violas 

4. Violas (+cue] 

Section 4: 

1. Violin 1 
Z VjoHn 1 
3; Vlotln 2* 
4. Violas (4«ua} 


1. , . 

2 ] mix 

3. 'Cellos 

4. Harp 


1. , . 

3. 'CtiWia 

4. Banes 


I mix 


3. Recorder 1 

4. Recorder 2 


1 mix 


mix 


3. HatiK. u0T»r 3. RHDorder 1 

4, Harp, lower 4, Recorder 2 


•Since the second violins play a minor role in this section, it is 
possible to sacrifice fullness of sound and record this part only once 
in order to allow us to record the harp in two runs instead of one. 
If botli upper and lower harp voices are to be played at the same 
tinne, track assignments for this section can be the same as for 
Section 2. 


Fig, 3-5 Alternate Recording Plan for Greens/aavas 





Section 1 : 









Track 1. Recorder 1 









Track 2. Recorder 2 









Track s. Harp 









Traetc 4. Rhytiim (+ou«) 








Section 2t 









1. Violas 

2. 'Cellos 

1. 

2. 

] mix 

1. 
2. 

1 mix 

1. 

2. 

] mix 

1. 
2. 

1 mix 

3. Basses 

3. 

Violin 1 

3. 

Violin 1 

3. 

Harp 

3. 

Recorder 1 

4. Rhythm (+cue) 

4. 

Violin 1 

4. 

Violin 1 

4. 


4. 

Recorder 2 

Section 3: 









1. Violas 

% mm 

1. 
2. 

] mix 

1. 
2, 

I mix 

1. 
2. 

] mix 



3. 'Bmss 

3. 

Vfolln 2 

3. 

Harp 

3. 

fftie^derl 



4, Rhythm (+cue> 

4. 

Violin 2 

4. 

« 

4. 

RecoKler 2 



Section 4: 









1. Violas 

2. 'Cellos 

1. 

2. 

] mix 

1. 

2. 

] mix 

1. 
2. 

] mix 

1. 

2. 

] mix 

3. Basses 

3. 

Violin 2 

3. 

Violin 1 

3. 

Harp, upper 

3. 

Recorder 1 

4. Rhytiim i+cue) 

4. 

Vtolfn 2 

4. 

Violin 1 

4. 

Harp, towwr 

4. 

Recorder 2 

* The ast»-Isk designates tracks which are not used. 





Fig. 3-6 shows a recording outline based on the plan in Fig. 
3-4. Using this procedure, it will be necessary to synthesize 
«Gh of the souncls pnly onoe. The following describes this 
pfDoess In a Itttte more detatt^ 


Fi«4 3« Riacofdrh^ Oufrifle fer Oirvnits^mw {ba^d on Fig. 3-3) 

1. 

Record test signals, metronDme and cub tracks for all ractions. 

2; 

flsepi^ali firitvtofth |mu^ 

3. 

Rafiord fltl Meond violin Datti 

4. 

Mtk Sactitin 2. 

S. 

Record at I viola parts. 

6. 

Mix Sections 3 and 4. 

7. 

Record all 'cello parts. 

8. 

Mix Section 2. 

9. 

Record ail bass parts. 

10. 

Mix Section 4. 

11. 

Record all harp parts. 

12. 

Mix Sections 2, Z, and 4. 

13. 


14. 

RMord all Mcond recorder parts. 

16. 

Mixailsdctldns. 

18: 

Jdiii sactfons iosether. 


3-5 Recording the IVIusic 

The first step Is to record the necessary test signals. All four 

sections could be recorded on the same tape if the playing 
time for each section is estimated and space left between the 
test signals, but It would beeesibrto start whil four separate 
tapes, one for each section. After recording the test signals 
{1kHz level reference and 440Hz tuning reference)i: record 
the cue*. Also recdrtl the metronome tracks if these are 
desired. The Cue consists of two or three measures of "tics" 
followed by a rest before the beginning of the music. The cue 
will be necessary to help start all the parts in each section 
together. The rest between the last cue "tic" and the point 
vt^ere the music or metronome part starts should be long 
enough to allow cutting the cue out of the final version of 
the tape. A temporary metronome beat can be recorded on 
Track 4 of each section to aid in keeping all the parts together 
at first, then erased when the volde on Track 4 is firtSllV 
recorded. Fig. 3-7 shows a sample cue and metronome beat. 
The sound used for the cue and metronome should be very 
short and percussive. Acourstr pitches are unimportant. 
The sound should be approximately two, or even three 
octaves above the pitches shown. It is essential that the 
tempo In each of the four sections of the music matches 
enough so that when the sections are Joined, they Will sound 
like one piece of music. 


3^7 Cu6 and: Metronome 



Next, synthesize the sound for the violin section* {or use a 
string synthesizer) and record all of the violin parts. When 
recording the first violins of Section 2, IndudA: tha. mn 
up the scale which appears in Measure 9. Also Includs thS' 
run in Measure 25 when recording Section 4. 

Mix Section 2 and record the result with the mastering 
recorder, transfer this tape to the fbur track recorder when 
adding new voices to Section 2. Synthesize the viola sound 
and record all vlolfl parts. The last note in Measure 17 should 
be played as a part sf Saotlon 3 and^ttifttOEl ftom Seei^nM, 

After recording the vtola parts, mbt Sections 3 and 4 using 
the master recorder. Synthesize and record all 'cello parts, 
then mix Section 2 las per Fig. 3-3). Synthesize and record 
all bass parts. Remember that the bass should sound one 
ocitave lower than the wHtten p^ltchei. Kftlx Section 4. 

The harp part would best be handled with a polyphonic type 
instrument such as an electronic piano or even a guitar. 
Such an instrument would allow the arpeggios in Sections 1 
and 3 to sustain. Without such an instrument, it would be 
possible to use an ordinary synthesizer and play the arpeggios 
as It they vwtre written like those of Section 2. The use of an 
echo machine and/or a high level of reverberation will help 
sustain the pitches. The recording plan of Fig. 3-4 was 
designed so that the left and right hand partft &f 'Se&tt&rt A 
can be played separately on different tracks. This will allow 
the two parts to be placed in different positions in the stereo 
flalG) which Is a better effect than having both parts seem tp 
originate from #te same point. 

Mix Sections 2, 3, and 4. Synthesize and record all the re- 
corder parts. The last note of the first recorder part in 
Measure 17 should be played as a part of Section 3 and 
omItt«i from Section 2. Mix the four sections. 


*The synthesis of group string sounds is covered in Volume 2 of 
Pfactkal Synthesis for BJeotrpntc Music, publi^i^ by Roland. 


Joining the Sections 

At this point the four sections are completed but still sepa- 
rated. Start by connecting the left and right outputs of the 
mastering recorder directly to input Channels 1 and 2 of the 
four track recorder, as shown in Fig, 3-8. Temporarily dis- 
cortneet the Inputs to the mastering recorder. Fig. 3-9 shows 
how it is possible that an undesirable feedback loop can be 
formed if this is not done. Load a tape onto the four track 
recorder for joining the sections. Record a level reference 
signal simultaneously on all four tracks. Load the final version 
of Section 1 onto the mastering recorder and copy it using 
the methods outlined at the end of Chapter 2 (starting on 
page 16). 

Change the connections so that now the mastering recorder 
left and right outputs go to input Channels 3 and 4 of the 
four track reeardel'. Load the final version of Section 2 
onto the mast«fIftS Ifecorder. Use the level reference on this 
tape to set the Channel 3 and 4 record, levels of the four 
track fecorder. Set the Sectfoh 2tapeatthe pointwherethe 
music begins. Put the mastering recorder in its pause mode 
and rock the reels back and forth by hand to find the exact 
«tartlng point of the muilc. Set the tape at a point stightlyfn 
front of this start point. As a check, put the mastering 
recorder in its play mode, then disengage the pause control. 
The music should start wfth no 0duss, but vvlthout cutting 
off any of the attack on the first note. Reset the tape to its 
Start point. On the four track recorder, put Channels 1 and 2 
in the sync mode and Channels 3 and 4 fn the record mode. 
Start the four track recorder at some point well before the 
end of the previously recorded Section 1 and count time as 
the music plays. An Instant before the^rth beat In (Measure 
9, drop the mastering recorder out of the pause mode and 
record all of Section 2. 

When finished, put all channels of the four track recorder In 
the play mode and play the tape to oheefcthet #witransttfon 

between sections is smooth. The mixer levels may have to 
be adjusted so that there is no sudden change in loudness at 
the transltbr) point. 

The remaining sections can be added In the above manner. 

Section 3 would be recorded on the same tracks as Section 1 . 
When recording Section 3, be sure to start the four track 
recorder at oonwipoint the end of Section 1. 

the resultf ng t9p» Is a fbur track tape with the f dur sectlans 
of music alternating between two pairs of channels. It might 
be better to consider this tape the final master tape from 
whieh copies ai^ to bs tnade i^her than mixing the result 
onto the mastering recorder for further copying. 
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Fig. 3^ Joining the Sections 
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Noise Reduction 


4-1 Introduction 

Noise is one of the biggest problems in multichannel record- 
ing, especially when using the quarter track format. Each 
time a new voice is added to the mix, the nOfW :^erated by 
that track is also added to the mix. There are a number of 
devices on the market designed for noise control and the 
musician who is interested in serious rerording should give 
serious thought to procuring sudi a noise reduction system. 
Umii thlft can be done, however, there are a number of things 
Which can be done to help control noise. 

4-2 Noise Control During Recording 

The following items, whm Gontidered separately, improve 
noise levels slightly, but when used tog^her will produce 
noticeably better results. 

Always start wjth new or bulk erased tape. Previously re- 
eorded niaterlal which Is ImperfeetW erased by the tape 
recorder can contribute to poor noise levels'. 

It Is essential that the bias and equalization of tiie tape 
recorder match the type of tape being used. For this reason, 
always use the type of tape recommended by the manufae- 
turer of the recorder. We can assume that they know their 
product best. This rule is especially important when using 
only front panel selector switches for setting bias and equali- 
zation. If more than one type of tape is recommended, use 
the best quality tape listed. The better quality tapes will 
usually produce a better frequency response and lower noIi» 
level tfian lower quality tapes. For the musician who has a 
favorite tape not listed by the manufacturer, it is possible to 
have the internal bU» and equalisation settings altersd to 
matc^ the tape. 

Always use the highest possible tape speed when recording 
and use the highest possible recording level. Higher recording 
speeds allow Higher recording levels which In turn proditce a 
lower noise level in relation to the recorded sound. With 
some types of legato sounds, it is quite possible that some 
recorders will allow levels well over 0 VU before distortion 
occurs. With many percussive sounds, however, it is often 
necessary to record well below the 0 VU level. This is where 
a peak level indicator would be extremely useful. Without a 
peak level indicator, experimentation is the key to setting 
recording levels. Use the highest recording level which 
produces distortion-free sound on playback. Using a high 
recording speed produces a better frequency response, an 
advantage with electronic music where the frequency range 
is usually much wider than with conventional music. 

When mixing^ always try to keep the Individual channel level 

controls high and the master output level controls relatively 
low for quiet passages, instead of the other way around. This 
vtfiil help prevent the mixer from adding noise to the music. 
In the same manner, keep the effect send controls relatively 
high and the effect return controls relatively low. This is 
eipeolally true when using e#io or reverberal^n units since 
these types of devices tend to produce more noiise than other 
types of audio equipment. 


4-3 Using an Equalizer 

A graphic equalizer can sometimes be very useful in helping 
to reduce noise. Most of the objecttonabtie ntifse v/Ysith GQirtes 
off a tape being played consists primarily of higher fpe- 
quencies which produce a hissing sound. As an example of 
how to take advantege of' this feet, Tf s^frtheslzhig a bass 
drum sound, the bass drum track can be played back through 
a graphic equalizer which has most of its high frequency 
slidere set at minimum, as shown In Fig. 4-1. This will 
prevent much of the higher frequency noise on that track 
from being added to the mix changing the bass drum sound. 

Sometimes it is possible to use a graphic equalizer to add 
pra^mpfiaste to hl# fmqtiendes u4i«n recording and again 
for de-emphasis to reduce noise when playing the tape. This 
works as follows: When recording, pass the sound through an 
equalizer se^ approximately as shown in Fig. 4-2(a). This will 
accent or emphasize the higher frequencies in the sound. 
When playing the tape, pass the sound through an equalizer 
set so as 'to produ(» a mirr^ image of the original curve, as 
shown in Fig. 4-2{b}. This will have the effect of restoring 
the sound to its original frequency response and at the same 
time ft will raduce the high firequeney mite added In the 
recording process. In actual practice this method of noise 
reduction may not prove useful very often. This is 
because tape recorder circuits already inoorporete this type 
of complementary filtering to help reduce noise. The higher 
energy level produced in emphasizing the higher frequencies 
through aft equalliKei' v^ll probably necessitate a tower 
recording level to prevent distortion. The lower recording 
level will mean that the noise level will be higher than normal 
tri pelatlon to the recorded signal,, thus, many times, offsetting 
the advantage obtained with the ttiuaKzer. 

After going through many dubbings, the voices recorded on 
the first tracks have a tendancy to become dull. This is an 

I excellent rea^n for recoratntg found«ti6rt or babl^miind 

voices first. The fact that these voices will become dull 
actually enhances the overall effect. Sounds which are heard 
from a distance or in the background: tsnd to bedullerthan 
sounds heard up close. If it becomes necessary to record 
more important parts first, it is possible to compensate for 
this dulling process by using a graphic equalizer to make the 
original sounds a little too bright when first recorded. The 
dulling process will then hopefully bring them down to the 
desired brightness. 


Fig, 4-1 Reducins l)jpW 0ri a Bm- Drum Track 
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44 Controlling Noise in the Master Tape 

Normally, noise becomes a problem only in silent portions of 
the music or when the music h very so^ WHh spi^ psssc^^ 
a high recording level should be used wHItf^^liifC^ GUt ^GWn 
to the desired level during the final mixing process 

Sometimes blank leader tape can be used for silerrt portions 
of the recording. The leadertape contains no magnetic coating 
and thus cannot produce noise in the form of tape hiss. 
Plastic leader tape can sometimes hold a charge of static 
electricity which has been known to occasionally produce a 
crackling sound. This can be prevented by using paper leflfde^ 
tape. 

If the music suddenly starts on a chord or note {as opposed 
to a ffidd-lh); It is poMte to spiice in a length ^bf leader a 
slit-second before the entry of the music. IVIany tape recorders 
have a pause or cue function which allows the tape transport 
to be stopped with the tape remaining In contact with the 
heads. Stop the tape at a point as near as possible to the 
beginning of the opening chord. With the recorder in the 
pause mode, grasp the tWb tape r^fs drtd t»lHst them back 
and forth so as to rock the tape back and forth across the 
heads. In this way, the exact beginning point of the chord 
can be easily determined. Use a grease pencil or crayon to 
place a light mark on the tape in front of the chord to mark 
the splice point. It is better to overestimate and place the 
mark e slight distance in front of the chord than to under- 
estimate and accidentally splice out the attack of the chord 
(see Fig. 4-3). Use scissors or a razor blade to cut the tape. 
The cut should be made at a 90 degree angle across the tape 
instead of the 45 degree angle usually used when splicing 
tape. It is essential that the cutting tool be demagnetized. A 
magnetized tool will magnetize the tape so that when It is 
played, a popping sound will occur when the splice passes 
over the playback head. The cutting tool can be demagnetized 
in the same way that thetape recorder heads are deniagnetlzed* 

The end of the music presents a different problem. Even if 

the music ends suddenly on a chord, there will be at least 
some residual sound as the reverberations die away. The 
exact point at which they die away and are covered by the 
tape noise will be difficult to determine. If a leader is spliced 
in just after the point where the dying reverberations have 
faded away under the tape noise, the result will be a sudden 
dropping out of the tape noise as the splice passes over the 
playback head. In most cases, this sudden drop In noise level 
is much m&i%<)bIe^Mb1eftMm$i«^ IMriS''^ 
the tape. 

^lieA Miing leader tape for miise control, it is probably better 
to i^nstdfef fheiie '^foBIfeffts sefJSr^ly. from the poiht of 
view of the master tape and from the point of view of the 
copies made from the master tape. With the copy. It may 
prove better to forget noise control and leave the noI% 
generated by the copy tape, the only exception being that 
the first sele^Ion on the tape can start with the leader 
spliced ju^bi^re the^r^ sound. 


Ftg. 4-3 Finding thS:#tfb8 ptA 
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For the master tape, there can be leader tape between each 
selection. At the end of each selection, there should be 
several secenCts between the ^hal reverberatlbm an^ 
of the leader tape. When copying the master tape, run the 
output of the master tape through the mixer. Make notes of 
the mlKBif tiMded to ^iHi eadi seleetiiEHi hfts the pratat^ 
dynamic (loudness) level in relation to the tape program as a 
whole. When the end of a selection comes when copying, use 
the mixer's master gain controls to "follow" the fade-out of 
the final reverberations while listening carefully to the result. 
This operation is surprisingly easy and requires very little 
practice. It prevents noise from the master tape ff&tn being 
transferred to the copy. When the leader appears at tfie 
playback head of the master tape, move the mixer's master 
gain controls up to the level needed for the next selection. 
Do this just before the leader tape ends to minimize noise 
added by the mixer. 


4-5 Using Noise Oatas 

Noise gates represent an inexpensive way to electronically 
control noise. In the process given above where the mixer 
faders vmB used to control noise between compositions on 
the master tape, it would be possible to use noise gates and 
eliminate the necessity of manipulating the mixer controls. 
In fact, if the dynamic levels of the compositions are all 
approximately the same, the mixer itself could be eliminated 
from the process. 

Fig. 4-4(a) shows an inexpensive noise gate designed as an 
accessory for electric guitars. The quality of this unit is such 
that it would make an excellent noi^ control device for 
electronic music s£ud1os,;even on a profes^onal level. 

Fig. 4-4(b) shows a block dTagfam forthe noise gate. Whet* 
the detector senses the presence of a music signal, it triggers 
the envelope which opens the gate to let the music signal 
through. When there is no music signal, the gate is closed so 
noise from the source is blocked. Electronicallv, there is 
little difference between noise and music: They are both 
complex audio st^n^Is. Fortunatt^Iy, however, nol^ievels are 
usually much lower than music signal levels. Ideally, the 
sensitivity of the detectpr section is set at a point slightly 
above the highest noise level which is expected, thus the 
noise gate wilt open only for the much higher music signal 
levels. 

If the noise gate merely "snapped" open and closed when 
passing music and blocking noise, the end tesult would be 
almost exactly the same as using leader tape to control 
noise. It is desirable for the gate to open quickly so that 
the sharp attack of a pefcusstve sound remalhs sharp. When 
the gate closes, however, it is desirable for the gate to close 
more slowly so that it "follows" the sound as it dies away, 
mudi as the mixer faderv<ra$uj»dto osntnsl noise as described 
in the previous section. Different music will require different 
rates of fade-out. The decay control of the envelope section 
allows this %d«-out tirFie to be adjiistld so to mattih the 
music being played. 
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Ideally, when the noise gate is used, it should be impossible 
for the listener to detect that a noise gate has been used, 
except for the fact that there will be no noise In the silent 
portions of Xh9 music. 


Appendix 

Note: 

The viola patt has bran written in the treble and bass clefts 
for the convenience of keyboard players who may not be 
familiar with the usual alto cleft: 


i 
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Step-by-step instructions for recording this music are given in Chapter 2 (p. 1 1 ). 
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Step-by^t^ instructions for recording tilts mustG are givan in Ch^ter 3 (p. 19). 
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